was obtained as pure crystals, and it revealed marked inhibitory activity on the root growth of lettuce seedlings.
Cyl-1 showed inhibition on the same organ, while Cyl-3 showed promotion.
Cyindrocladium scoparium Morgan is a pathogenic fungus to cause various kinds of diseases on higher plants; basal or crown canker in Rosa spp., sheath net-blotch in Oryza sativa L., damping off in Abies spp., Latrix leptolepis Gordon, Pinus densiflora Sieb. et Zucc., Pinus koraiensis Sieb. et Zucc., Cryptomeria japonica D. Don, Acacia dealbata Link and Eucalyptus spp., and so on. Being interested in the biological action of the pathogen, we investigated the probability that the fungus may produce some principles toxic for higher plants.
After several trials, we noticed the occurrence of at least three biological active substances designated Cyl-1, -2 and -3 in culture filtrate of the fungus and recently succeeded in isolation of Cyl-2 in crystalline state. The compound completely inhibited the root growth of lettuce seedlings even at a concentration of 30 mg/liter. In this paper we wish to report the isolation and biological activity of these substances, parti cularly of Cyl-2 in detail.
Cyl. scoparium was grown in Czapek-Dox medium in stationary culture for 4-6 weeks at 26.5°C. The culture broth (pH 6-7) thus obtained was filtered, and the filtrate was repeatedly extracted with ethyl acetate, which was concentrated in vacuo. As a preliminary experiment, a small amount of the residue was applied to preparative thin-layer chromato- For large scale preparation of these materials, the residue from the ethyl acetate extract of culture filtrate was subjected to silicic acid adsorption column chromatography. Elu tion was made succesively with benzene and benzene-ethyl acetate increasing stepwise the content of the latter. Then, eluates were bioassayed using lettuce seedlings as mentioned above. Cyl-3 was eluted at first with benzene and then Cyl-2 with benzene containing 40 ethyl acetate. By increasing the ethyl acetate content to 60% (v/v), the fractions containing Cyl-1 were afforded. The isolation procedure is illustrated in Fig. 2 The extract was subjected to TLC by use of acetonechloroform (2: 3, v/v) and bioassayed.
------Control; * Necrosis purified by TLC using n-hexane containing 2-3% ethyl acetate. Preliminary investiga tion on oily Cyl-3 by TLC using silica gel G and IR spectroscopy suggested that the substance was still a mixture. Based on high resolution mass spectrometry the molecular formula of Cyl-2 was established as C32H46N4O7. Peptidic nature of the compound was inferred from its IR spectrum ( of the experiment leading to structure elucida tion of Cyl-2 will be disclosed in the forthcoming papers.
Biological activities of Cyl-2 were examined using lettuce and rice seedlings and Avena coleoptiles. As illustrated in Fig. 5 , Cyl-2 markedly inhibited the growth of lettuce seedl ings, particularly the root growth. Suppres sion of the root growth was appreciable even at a concentration of 1 mg/liter. Above 30 mg/liter, it completely inhibited the root growth accompanying necrosis. On the other hand, inhibitory effect of Cyl-2 on the hypo cotyl growth was weaker than that observed with the root growth. For rice seedlings, Cyl-2 at a dose of 3 .4 mg/liter reduced by 40 the total length (second leaf sheath+second leaf) ( •› IAA solution (1 mg/liter) containing 2% sucrose;
•oe ucrose solution (2%).
FIG. 8. Infrared Spectrum of Cyl-1 (Film).
of coleoptile segments even at a concentration of 100 mg/liter.
The fractions eluted with benzene containing 60% ethyl acetate were rechromatographed on a silicic acid column. Biological activity corresponding to Cyl-1 was detected in an eluate with 60 % ethyl acetate, which was further subjected to preparative TLC using silica gel G and acetone-chloroform (2: 1, v/v). The zone at Rf 0.6-0.8 was eluted with acetone to give crude Cyl-1 as an oil. Al coholic nature was suggested with Cyl-1 based on its IR spectrum (Fig. 8) . However, the oil thus obtained still contained some impurities judged from its TLC. On evaporation under reduced pressure, the eluates with benzene yielded 1.0 g of a brown oil, which showed promotive activity on lettuce seedlings. This oil was chromatographed by use of silicic acid and a solvent system of n-hexane and ethyl acetate (97: 3, v/v) to give an active oil (140 mg), Cyl-3, which was still a mixture judging from TLC and its IR spectrum. The eluate with benzene-ethyl acetate (40: 60) gave an oil (130 mg) showing inhibitory activity on lettuce seedlings, and the oil was rechromatographed on a silicic acid column. The fractions eluted with benzene containing 60%. ethyl acetate were evaporated to yield 57 mg of a brown oil, which was further subjected to preparative TLC using Silica Gel GF254 (Merck) and acetone-chloroform (2: 1, v/v). The zone at Rf 0.6-0.8 was eluted with acetone to give crude Cyl-1 as an oil, 8.5 mg. 
